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Penaeus monodon (Fabricius, 1798) is a popular cultivable species and valuable for-
eign exchange earning item among all the fishery commodities in Bangladesh. At present 
with semi-intensive and intensiveshrimp culture practices, disease is a problem. 
Protozoan infection, caused by the Zoothamnium sp. is one of the causes of damage in 
the total production by growth retardation and mortality. No work has yet been done on 
shrimp disease in Bangladesh. The present account therefore, constitutes the first report 
on it from the shrimp culture ponds of Cox's Bazar. The present work includes the occur-
rence and prevelance of protozoan disease, its seasonal variations and level of infestation 
in different length groups in Penaeus monodon. 
The diseased Penaeus monodon were collected from a shrimp culture farm (Allawala 
Shrimp Culture Ltd.) of Cox's Bazar (Fig. I). Fortnightly samples were collected random-
ly by using a push net (mesh size 1.2 mm) from May, 1989 to November, 1989 (in one 
crop). From each sample approximately 650 to 850 specimens of P. monodon were ran-
domly collected from different ponds to observe the occurrenl:e and prevalence of proto-
zoan disease caused by Zoothamnium. Concurrently hydrological factors (salinity, dis-
solved oxygen, pH and water temperature) of ponds were recorded. 
The collected diseased shrimps were brought to the laboratory of the Institute of 
Marine Sciences, University of Chittagong and examined externally by magnifying glass 
(Q90.15x, China). The attached protozoans from the gills, appendages and other body 
surfaces were isolated. The parasites were kept in saline solution (0.75% NaCl solution) 
and retransferred to fresh saline solution to further clear the parasites from any debris. 
The collected Zoothamnium sp. were fixed in glycerin alcohol. 
For cleanig, the parasites were directly put into lactophenol at normal temperature 
from glycerin alcohol. After clearing, borax carmine was used for staining. Zoothamnium 
sp. (Fig.2) was identified following Farmer (1980) and Parker (1982). 
The percentage of prevalence of the disease in: different months during the study 
period were calculated, size wise data were obtained for observation of infestations in 
different length groups of P. monodon (Table 1). 
RESULTS 
Zoothamnium sp. was observed in the gills, appendages and the body surface of 
26.64% P. monodon (Fig.4). At the time, salinity, dissolved oxygen, pH and water 
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Fig. I. Geographical location of the area of investigation (S) of Cox's Bazar shrimp farms 
area, Bangladesh. 
Fig.2. Microscopic view of Zoothamnium sp. colony, X 400; attached in the gill filament 
of Penaeus monodon at Allawalla shrimp farm, Bangladesh. 
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Fig3. Monthly occurrence of different types of disease in Penaeus monodo~ of a shrimp 
culture farm (Allawalla Shrimp Culture Ltd.) at Cox's Bazar, Bangladesh. 
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Fig4. Prevalence of protozoan disease (Zoothamnium sp.) in different length groups of 
Penaeus monodon. 
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temperature were 7%o, 6.52 ml/I, 7.8 and 31.4°C respectively (Table 2). Protozoan infes-
tation was not found in the month of May and June, when length of P. monodon varied 
between 5 to 8 cm and it increased in summer, when 26.64% P. monodon were infected 
(Table 1). At that time salinity, dissolved oxygen, pH and water temperature were 7%o, 
6.52 ml/I, 7 .8 and 3 l .4°C respectively (Table 2). The prevalence of low percentage of 
Zoothamnium sp. was in November (6.15% diseased shrimp) when salinity, dissolved 
oxygen, pH and water temperature .were 21 %0, 5.8ml/l, 7.7 and 31.75°C respectively. 
Protozoan infestation was not found durii1g the months of May and June, when length of 
P. monodon varied between 5 to 8 cm and it was observed in July (P. monodon size 8-11 
cm) and suddenly attained to peak in August (P. monodon size 11-14cm) and afterwards 
the percentage of infestation gradually decreased upto November during one crop of 
Penaeus monodon culture. The relation between the percentage of infection and salinity 
was inverse (r=-0.97, N=l4). Salinity gradually decreased from May (27%0) to August 
(7%0), Table 2, and at the same time infection of Zoothamnium sp. gradually increased 
(Fig.3). 
Table 1. Occurrence of protozoan infection in Penaeus monodon by Z~othamnium sp. 
Sam12ling Total number of shrim12s Prevalence Monthly 
Month Date Examined Infected of disease average 
% % 
May 15.05.89 630 
30.05.89 614 
June 15.06.89 628 
30.06.89 644 
July 15.07.89 825 5 0.60 
30.07.89 792 128 16.16 8.38 
August 15.08.89 830 283 28.67 
30.08.89 694 168 24.23 26.64 
September 14.09.89 720 144 20.00 
30.09.89 736 136 18.48 19.24 
October 15.10.89 668 97 14.52 
28.10.89 664 75 11.26 12.89 
November 15.11.89 655 40 6.18 
30.11.89 713 44 6.12 6.15 
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Table 2. Physio-chemical factors of Allawala Shrimp Culture Ltd, Cox's Bazar, 
Bangladesh. 
Date Salinity Monthly D.O. Average pH Average Water Average 
(%0) average ml/I D.O. pH temp. temp. 
(ml/I) (OC) (OC) 
15.05.89 27.5 5.47 7.5 32.6 
27.0 5.84 7.6 32.3 
30.05.89 26.5 6.21 7.7 32.0 
15.06.89 22.0 5.96 7.8 31.2 
19.5 6.15 7.75 31.55 
30.06.89 17.0 6.34 7.7 31.9 
15.07.89 14.0 7.10 8.0 33.6 
12.3 6.98 7.9 33.8 
30.07.89 10.6 6.85 7.8 34.0 
15.08.89 7.5 6.22 7.6 32.2 
7.0 6.52 7.8 31.4 
30.08.89 6.5 6.82 8.0 30.8 
14.09.89 10.0 6.50 7.5 30.0 
11.5 6.55 7.5 30.5 
30.09.89 13.0 6.60 7.5 31.0 
15.10.89 15.0 5.56 7.4 32.5 
16.4 5.88 7.5 32.0 
28.10.89 17.4 6.20 7.4 31.5 
15.11.89 20.3 6.14 7.7 32.0 
21.0 5.81 7.7 31.7 
30.11.89 21.8 5.48 7.8 31.5 
The prevalence of the protozoan infection varied in different length groups of P. 
monodon. The highest percentage (26.64%) of infection was in 11-14 cm length group 
and the lowest percentage (8.23%) of infection was recorded in the 5-8 cm length group 
of P. monodon. Zoothamnium first occurred in the 8-11 cm length group and protozoan 
infection decreased in the higher length size (14 cm and up) of P. monodon and in this 
stage 12.76% diseased shrimp were recorded (Fig.4). 
Present investigation revealed that Zoothamnium sp. were most abundant during the 
period of lower salinity (August through September) and low abundance during higher 
salinity. Lighter (1983) stated that environmental factors influence the occurrence of 
shrimp disease. Zoothamnium sp. was found both on the shell and gills of Penaeus mon-
odon and this might have contributed towards respiratory difficulties, relative weakness 
and greater susceptibility of prawns to cannibalism, leading to early death. Foster et al. 
(1978) stated that solitary forms and colonies of Zoothamnium sp. covered on the cultic-
ular surface, appendages and gills of penaeid shrimps. Oberstreet (1973) recorded that 
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disease increased with higher stocking density of shrimps. Foster et al (1978) observed 
that highest percentage of infection occurred in P. monodon by Zoothamnium sp. was 
recorded in August during rainy season when lowest salinity (7%o) prevailed. So, this 
study has shown that the density of Zoothamnium sp. in the P. monodon of the coastal 
shrimp culture ponds is influenced by the salinity. Overstreet (1978) also reported similar 
findings. 
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